Introduction: Depression in human immunodeficiency virus (HIV) and acquired immune deficiency syndrome (AIDS) is common and can have far-reaching implications in patients receiving antiretroviral therapy (ART). A high prevalence of depression has been reported in people living with HIV/AIDS (PLHA). With the improvement in the management of HIV/AIDS patients, depression is becoming a common medical problem and interferes with ART during HIV infection. This study was conducted with the objectives to determine the prevalence of depression and to study its relationship at different stages of infection (WHO staging) and disease progression.
Introduction
Depression is one of the leading causes of disease burden and may lead to loss of quality of life with social and economic dysfunction, causing misery to both the sufferers and their families. Major depression is the second most common reason of disability worldwide [1] . Despite the paucity of studies, as per the reports available in India, no less than one in every twenty Indians suffer from depression [2] . In the presence of comorbidities like human immunodeficiency virus (HIV) and acquired immune deficiency syndrome (AIDS), the risk of acquiring depression further increases [3] .
HIV & AIDS Review 2018/Volume 17/Number 4 the estimation of prevalence, the formula, n = z 2 p (1 -p)/d 2 was used, where z was taken as 1.96, based on the level of significance (α = 0.05). The anticipated prevalence p was taken as 49%, based on a previous study conducted in 2012 in India [11] , whereas the absolute precision was taken as 10% (d). Thus, the sample size came out to be 400, which was adjusted for presumed non-response rate of 10%, making it 440. All the adult patients (> 18 years) on ART were eligible for the study on selection, based on the sampling frame. All the included patients were selected for the study after their written consent. The exclusion criteria were: 1. Patients with duration of ART less than six months; 2. Patients with the acute medical condition during the study; 3. Any past or family history of the psychiatric condition; 4. Any bereavement or significant loss of property or sickness/death of any close relatives within the past 3 months.
Sampling design
The sample population was selected using the systematic random sampling. The sampling frame of the study was made from the list of the patients reporting to the ART Centre on the day of data collection. The interview was done thrice a week on alternate days, which were altered in consecutive weeks in order to counter the bias. With the average daily attendance of the ART Centre being 60, and with an aim to interview six patients in a day, the sampling interval was calculated to be 10. The first number was chosen randomly, after which every tenth patient in the sampling frame was selected for the data collection. If the selected patient was not eligible for this study or was already interviewed earlier then the next patient from the sampling frame was selected for the interview.
Study instruments
The study tool was a pre-tested proforma, using the local (Hindi) language version of Physical Health Questionnaire (PHQ)-9 to measure depression. The PHQ-9 consists of nine measures, on which the DSM-IV depressive disorders diagnosis is based [23] . In addition, it also measures the severity of depression, and was specially developed to screen and diagnose depression at primary care settings [23] . Each of the nine items of this questionnaire is scored from 0 ('not at all') to 3 ('nearly every day'). Total score ranges from 0 to 27 and severity of depression is classified as: none or minimal (0-4), mild (5-9), moderate (10) (11) (12) (13) (14) , moderately severe (15) (16) (17) (18) (19) , and severe (20) (21) (22) (23) (24) (25) (26) (27) . Sensitivity and specificity, for the local (Hindi) version of PHQ-9, which was used in the study in diagnosing depression was reported to be 99% and 90%, respectively [24] . For the different stage of infection, WHO staging and current CD4 levels were determined. WHO staging is a clinical staging of HIV/AIDS patients based on HIV-associated symptoms. It has four stages: asymptomatic, mild symptoms, advance symptoms, and severe symptoms represented by roman numbers I, II, III, and IV, Previous studies have documented a high prevalence of depression among people living with HIV/AIDS (PLHA), varying from 8.1% to 67.3%, quite higher than overall prevalence of depression [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . Among many comorbidities associated with HIV/AIDS patients, depression ranks higher than most of the others. Depression and HIV/AIDS are also projected to be two leading causes of illness worldwide, and their combined presence could have detrimental effects on the disease management [12] . With the advent of highly active antiretroviral therapy (HAART), the lifespan of people living with HIV/ AIDS (PLHA) has increased. The threat of depression in this prolonged lifespan is real and can have far reaching implications on the prognosis and treatment. In some settings, as high as one in three persons with HIV could have major depression [13] . The cause of depression in PLHA could be due to immune mediated injury on the nervous system or premature cortical atrophy [14] . It could also be due to the stress of illness, maladjustment to difficult life events like unemployment and marriage or stigma, and discrimination related to AIDS [15, 16] . Regardless of the cause, depression has a direct and indirect influence on the treatment outcomes of HIV/AIDS. A higher mortality is associated with depression and advanced HIV disease [5, 17] . Comorbid depression has shown to influence the decline in CD4 cell counts as well as increase in the plasma viral load [18, 19] . Depression could be life threatening and is associated with high-risk behavior and quicker progression to immunodeficiency in PLHA [20] . Considering the high burden of HIV/AIDS patients in India and the paucity of studies in this regard, this study was conducted with two objectives: 1. To determine the prevalence of depression among PLHA being treated with anti-retroviral therapy (ART) in Center in Aligarh; 2. To find out the relationship between depression and different stage of infection as per WHO staging and disease progression in terms of CD4 cell count changing.
Material and methods

Study design and setting
This was a cross-sectional study, conducted from July 2015 to June 2016. All patients who were on antiretroviral treatment at Anti-Retroviral Treatment (ART) Centre of Jawaharlal Nehru Medical College, Aligarh, Uttar Pradesh were selected for the study. Incidentally, Aligarh is one of the populated districts of the state of Uttar Pradesh, which itself is the most populated state of the country, the population being 5 th highest in the world (when treated as a country) [21] . The ART Centre of Aligarh is one of the oldest ART Centers in India, which now has a total of 528 ART Centers [22] . The ART Centre of Aligarh also caters to the patients from neighboring districts with two link ART Centre attached to it.
Study population
The sample size of the study was based on the objective of determining the prevalence of depression. Based on respectively [25] . CD4 cells count was assessed by measuring the absolute number (per mm 3 ) according to the WHO norms [25] . The CD4 levels were measured twice -one for current values and the other at the start of treatment. The progression of the disease was measured by calculating the difference between current CD4 values with the CD4 levels that were present at the start of the treatment.
Data management and statistics
The data was entered and analyzed in Statistical Package for Social Sciences (SPSS) version 20 [26] . The categorical variables and proportions were expressed as the percentage (%) along with 95% confidence interval. The 95% confidence intervals for proportions were calculated using the AgrestiCoull or modified Wald's method. Statistical significance was tested by the χ 2 test or Fisher's exact test, as applicable [27] . Continuous variables were expressed in means and standard deviations (SD), and Student's t-test was used for statistical significance of independent samples. Analysis of variance (ANOVA) was applied, wherever applicable with Fisher's least significant difference (LSD) test for post-hoc assessments. Probability (p) was calculated to test for statistical significance at the 5% level of significance (p < 0.05).
Ethics
The study was first approved by an academic board of studies, followed by Institutional Ethics and Research Advisory Committee, JN Medical College, AMU, Aligarh. A written consent was taken from each selected participant to confirm willingness, after prior approvals from the ART Centre. The actual study was preceded by an individual rapport building session, where the purpose of the research and its implications were discussed. The participants were ensured about the privacy and confidentiality of the research and this was maintained during the entire duration of the study. The interviewer of the study for all the participants was the same investigator. Appropriate health education and adequate counselling were provided to all the patients after the interview. Those found to have depression were encouraged to visit the psychiatry clinic of the Medical College and were assisted if agreed.
Results
Out of 440 patients selected, only 434 completed the interview. About 16.1% (95% CI: 13.0-19.9; 70/434) of the patients were found to be suffering from depression. Figure 1 and Table 1 depict the prevalence of current depression among the patients treated with ART. Further, it was found that among the patients suffering from depression, most of them had mild depression (81.4%) followed by moderate and moderately severe depression (14.3% and 4.3%, respectively) (Table 1) .
Additionally, the depression was compared with clinical severity. We began this analysis by testing the presence or absence of depression with WHO staging. About nine (12.9%) patients suffering from depression were found to be present in stage III and IV, 31 (44.3%) in stage II, and 30 (42.9%) in stage I. Among the patients without depression, 23 (6.3%) were in stage III and IV, 122 (33.5%) in stage II, and 219 (60.2%) in stage I. Thus, the severity of the infection in terms of WHO stages was found to be significantly higher in patients suffering from depression (χ 2 (2, 434) = 8.401; p < 0.05). The prevalence of depression was also significant when grades of depression from absence to severity (Table 3) . However, no significant difference existed between mean progression of CD4 cells count of mild depression with moderate and moderately severe depression (p > 0.05).
Discussion
We conducted this study with the objective to determine the prevalence of depression and its relationship with different stage of infection and disease progression. The prevalence of depression was 16.1% in this study, similar to 14.0% in Uganda and 15% in the United States [4, 5] .
were compared with WHO staging (Table 2) . Consequently, we compared the current CD4 levels of the patients with the presence of depression. We analyzed the differences between the presence of depression and CD4 cells count. On applying independent t-test, a significant difference was found between the presence of depression and current CD4 cells count (t(411) = -2.138; p < 0.05). However, this was not found with CD4 cells count at the start of treatment (t(432) = 1.633; p > 0.05). Further, we compared the grades of depression and current CD4 cells count using ANOVA. With increasing severity of depression, the severity of the infection, in terms of lower CD4 cell count, was found to be increasing (Table 3) .
On applying post hoc LSD test, a significant difference was found between current CD4 cells count of patients with no depression and patients suffering from moderate and moderately severe depression (p < 0.05). As far as depression and progression of the disease are concerned, the progression of CD4 levels from the start of the treatment to current CD4 levels was used. It was found that the mean of CD4 cell count progression among Another systemic review conducted in 2014 in sub-Saharan African countries found the pooled prevalence of major depressive disorder to be 14.5% (95% CI: 8.9-21.2) [6] . Among studies conducted in India, the prevalence was found to be 16% in Maharashtra, South-West Indian state [7] . Some Indian studies also report higher rates of depression, 49% to 67% [8] [9] [10] [11] . Further comparison of the prevalence of depression between our and these studies is difficult due to different study instruments diagnosing depression, methodologies, study population, and clinical settings. This prevalence of depression in patients treated with ART is higher than the prevalence in the general population [2] . This high prevalence is supported by another study conducted in the Northern state of India, emphasizing the need for early diagnosis and prompt treatment of depression in HIV patients [10] . Encouragingly, the proportion of mildly depressed patients was higher in our study: 57/70 (81.9%), predicting a good value for money and efforts in this direction, as a periodic screening of HIV patients for depression can easily detect and manage mild depression cases. In our study, the prevalence of depression increased with higher stage of infection in terms of higher WHO stage of the infection as well as with lower current CD4 levels. The association between depression and higher WHO stage has been documented previously by studies in India and Tanzania; however, no such association was reported by the meta-analysis conducted by Ciesla et al. [3, 8, 28] . Nevertheless, unlike our study, the study by Ciesla et al. classified the patients in only two HIV stages such as asymptomatic and symptomatic [3] . The relationship of lower CD4 levels and depression has been documented from different parts of the World [5, [29] [30] [31] . Although, some studies failed to find a significant association between depression and CD4 cells count [9, 10] . The progression of HIV infection was poorer in patients suffering from depression in our study. Though, the relationship between depression and the severity of the infection have been widely studied, scientific researches are scarce from this particular geographical area. In fact, to the best of our knowledge, this study is the first study that compares these two important variables from Southeast Asia. However, depression leading to a poor progression of the HIV infection has been documented elsewhere in the World [5, [17] [18] [19] . Therefore, the poor progression of the disease due to depression, which is often unknown and undetected, is a cause of concern for public health management of HIV/AIDS. Our study also had a few limitations. Firstly, it was a cross-sectional study completed in hospital settings, therefore having a restricted generalizability. Though most of the patients of HIV/AIDS in India (997,000 as on September 2016) avail treatment from the 528 ART Centres only [22] . Secondly, we refrain from any causal association because of the study design, as the temporality cannot be ascertained. Nonetheless, we have tried our best to measure the progression of the disease through the current CD4 levels and the levels at the start of treatment.
Conclusions
The prevalence of depression in HIV/AIDS patients on antiretroviral therapy in Aligarh was 16.1%, with 18.6% suffering from moderate to severe depression. A higher prevalence of depression was seen with worsening of the HIV infection in terms of current WHO staging and CD4 count. We believe that our results reflect three vital concerns: 1. The prevalence of depression in HIV/AIDS patients is higher than the uninfected general population, and is mostly unknown and undetected; 2. Prevalence of depression is higher among higher stage of the infection; 3. Depression is vital to detect as early as possible as it can worsen the prognosis of the disease. Therefore, a regular screening and follow-up of patients on ART, as others have recommended, should be considered by the National AIDS Control Program [6, 20, 31] .
